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A search for a neutral heavy vector gauge boson, Z', was conducted in pp collisions 
using llOpb"^ of data obtained at the Collider Detector at Fermilab. We present 
preliminary 95% CL limits on the production of Z' in different models using its 
e+e" and fi~^ fJ.~ decay modes. 
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The Z' is a heavy neutral vector gauge boson predicted to^xist in several 
GrancLUnified Theories and extensions of the Standard Model. EJd The Z' cou- 
plingsB to dileptons are described by theory, but there are no constraints on its 
mass. 

In this paper we describe a direct search for 
the Z' in its dielectron and dimuon decay 
modes at CDF. I 

The calorimeters, the Central Tracking 
Chamber (CTC) and the Muon chambers 
are the principaLdetector components used 
for this search. B Data are collected with 
a multi-level trigger. The electron trigger 
requires a minimum in the calorimeter 
with w 100% efficiency. The muon trigger 
requires a match between a Central Muon 
Chamber stub and a high Pf track in the 
CTC with « 90% efficiency 

Candidate events are selected by re- 
quiring one "tight" and one "loose" lep- 
ton. Dielectron events are required to 
have one isolated central electron with 
Ft > 25 GeV/c2 , and > 13 GeV/c. 
The second electron could be detected in 
the Central or in the Plug region of the de- 
tector. Muons are required to be minimum ionizing with Pi > 20 GeV/c. One 
muon is required to be isolated and detected in the Central Muon detector. 

We find 7120 dielectron events and 2562 dimuon events. The distribution 
of these events as a function of invariant mass is shown in Figure |l|. The 
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Figure 1: Distribution of dilepton 
events as a function of invariant mass 
in 110 pb~^ of data taken at CDF. 
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highest mass e+e and fj,~^fi events have invariant masses of 511 GeV/c^ and 
320 GeV/c^ respectively. 

Efficiencies of the lepton identi- 
fication cuts are determined from a 
sample of dileptons from Z decays. 
The geometric and kinematic accep- 
tance were determined from a Monte- 
Carlo sample of Z and Z' events gen- 
erated at different masses. The over- 
all acceptance times efficiency rises to 
a value of 48% for dielectrons and 20% 
for dimuons at very high Z' invariant 
mass. 

When the data is compared with 
the Standard Model expectation and 
backgrounds, we find no significant 
excess (see Table |^). Systematic er- 
rors arising from the choice of struc- 
ture functions and Pt distributions 
are less than 3%. 

The dielectron and dimuon data 
are combined by assuming that lepton universality holds for Z' decays. Z' 
mass limits are obtained by comparing the observed data to a superposition of 
the Standard Model prediction and the expected distribution from Z' decays 
using the method of binned likelihood. 
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Table 1: Predicted number of events from 
Drell-Yan and other backgrounds compared 
with the data. 



Fig 2(a) shows the 95% Confidence limit on the cross-section x branching 
ratio for a Z' decaying to dileptons, as a function of the Z' mass. For a Z' with 
Standard Model couplings, this translates into a limit of M^-' > 690 GeV/c^ 
at the 95% C.L. or a hmiting cross-section of 42 fb for M^r > 650 GeV/c^. We 



have also set limits for other interesting theoretical models □(see figure 2(b)). 
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(a) Limits on Z' production as a func- (b) Limits on Z' production as a func- 

tion of the Z' mass for a standard tion of Z' mass for several models 

model Z' 
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